Although there are a lot of data on intrathoracic and extrathoracic injuries associated with adult sternal fractures and how to manage them; but there is not much data on diagnosis and treatment protocols, since they are rare in children. If the child patient has a sternal fracture, he/she probably had a high-energy trauma, so it should be carefully examined whether if there is an accompanying intrathoracic or extrathoracic injury. In this study, we aimed to determine the demographic data, accompanying injuries, treatment modalities and results in children who were admitted to the emergency trauma unit of our hospital and diagnosed with sternal fracture.
INTRODUCTION
Sternal fractures are rarely encountered after blunt thoracic trauma in children; and are rarely reported in the literatüre. [1] [2] [3] If the child patient has a sternal fracture, he/she probably had a high-energy trauma, so it should be carefully examined whether there is an accompanying intrathoracic or extrathoracic injury. 4 This study aimed to determine the demographic data, accompanying injuries, treatment modalities, and results in children who were admitted to the emergency trauma unit of our hospital and diagnosed with sternal fracture.
METHODOLOGY
After obtaining permission from the Department of Thoracic Surgery, Kayseri City Training and Research Hospital, Kayseri, Turkey, and Hospital Education Board, data from the Hospital Information Management System were reviewed retrospectively. Children with a diagnosis of sternum fracture were included. Chest X-ray and thoracic computerised tomography (CT) images were evaluated by a radiologist and the diagnosis was confirmed. The patients were evaluated in terms of demographic findings, type and etiology of the trauma, fracture localisation and diagnosis method, clinical findings, concomitant intrathoracic and extrathoracic injuries, treatment method, intensive care unit requirement, total hospitalisation period and results. The coding and statistical analysis of the data were performed in the SPSS version 22 package programme. The numerical values obtained were expressed as mean ± standard deviation and categorical values were expressed as median ± minimum-maximum (median ± min-max).
RESULTS
In the 6 years between January 2012 and January 2018, a total of 225 thousand (mean 37.5 thousand / year) minor / major trauma children aged 0-18 years were brought to our emergency pediatric trauma unit. Ten patients were diagnosed with sternal fracture. Only one (10%) of the patients were female and the mean age was 11.8 (range 3 to 18) years. All patients had blunt trauma. Six patients (60%) were brought to the hospital as a result of falling from a height of 1-2 meters (for example from a swing or a wall). All patients had pain and tenderness on the sternum. The 3-year toddler who was brought to the hospital due to a traffic accident, had fractures in both manubrium and body, one sternebra and had right pneumothorax, lung contusion and substernal hematoma; tube thoracostomy was performed ( Figure 1 ). In the patient who was brought to the hospital because of falling from a swing, a costae fracture and right pneumothorax was accompanying to sternum fracture and tube thoraco-stomy was performed. All patients were hospitalised and monitored for cardiac rhythm follow-up. An appropriate dose of analgesic and oxygen was administered. Only one patient was given prophylactic antibiotics, since he was followed up in the intensive care unit. Rest of the patients were discharged. All data concerning the patients with sternum fractures are given in Table I .
DISCUSSION
There are very few reports of pediatric sternal fractures, and almost all of these are case reports. [1] [2] [3] In a limited number of publications, the incidence of sternal fracture in children is reported between 0.5 and 3%. 5, 6 While 24 thousand child patient were brought to the emergency trauma unit of our hospital in 2012, 28 thousand in 2013, 33 thousand in 2014, 39 thousand in 2015, 47 thousand in 2016, and 54 thousand in 2017. In those 6 years, sternum fracture was detected in 10 children. Instead of reporting an incidence rate, it is believed that an expression in this way is more accurate. Among approximately 225 thousand pediatric trauma patients who were brought to the emergency trauma unit in 6 years, although only 10 sternum fractures, appear to be very few, is an accurate number, because CT was performed in patients with suspected fractures and the diagnosis was not missed.
Particularly young children may not be able to fully show the painful areas of the body. Hematoma, edema, ecchymosis and contusion can be seen on the sternum during the inspection. When the sternum is palpated, if there is sensitivity and mild/severe pain, further examination should be performed. Irregularity on the sternum by palpation is not seen in all patients. 7 Posteroanterior thorax radiographs provide a rough evaluation of the mediastinum and shows if there is accompanying rib fracture, hemothorax or pneumothorax. Lateral chest radiographs are very difficult to interpret in a child, if the fracture is not dissociated. If there is a very small fracture in the cortex, it will be overlooked. Therefore, if there is a suspicion of fracture, thorax CT should be applied not to overlook fracture or accompanying intrathoracic pathologies. 8 Only three patients had fracture on the lateral thorax graphy, the other seven patients were diagnosed by CT. The low diagnostic rate with lateral radiography may be due to the fact that those patients do not stay very stable during the X-ray imaging because they were very young, and the surrounding soft tissues were superposed, and consequently the quality of the image is poor. Only five patients had cortex fracture. This suggested that the diagnosis would be difficult with lateral radiography.
There are clinics that often use ultrasonography, if there is a suspicion of fracture. 9 Since, there were not enough radiologists, ultrasonography could not be routinely used. Pericardial tamponade and mediastinal hematoma were observed in patients with sternum fractures. Thus patients should be carefully evaluated for myocardial contusion. The patients' electrocardiography, creatine kinase and creatine kinase-myocardial band levels should be examined at the time of presentation. 10, 11 In cases of doubt, echocardiography, which is the most appropriate and fastest diagnostic method, should be applied. In only one patient, a substernal hematoma with a millimetric size was seen on echocardiography. Myocardial contusion was not observed in any patient. The enzyme levels of the patients were normal. All patients were hospitalised and monitored for cardiac rhythm follow-up. There are publications reporting that patients without accompanying injuries are discharged from the emergency department. 12 Instead of discharging from the emergency department after the patients were diagnosed, it was preferred to hospitalise them for a short time. Only two of 10 patients had accompanying injury and so tube thoracostomy was performed. The other 8 patients had isolated injuries and could be sent home from the emergency department, but due to possible complications within the next 24-48 hours, they were hospitalised and given analgesic anti-inflammatory treatment. No additional pathology developed in any of the patients admitted to the hospital. Surgical stabilisation is not needed in children.
Treatment of additional injury prolongs hospitalisation.
Eight patients were hospitalised for 24-48 hours, but 2 patients with pneumothorax and costal fractures were hospitalised for 5-6 days. Isolated sternum fracture in children is not terrible. It is necessary to carefully investigate the pathologies that may accompany. In terms of possible complications, the most appropriate approach is to follow up the patients for 24-48 hours at the hospital.
